The new lichenicolous Llimoniella phaeophysciae, known from Italy, Spain and the USA (Arizona) on Phaeophyscia, resembles Geltingia associata in the subcylindrical asci with uniseriate, shortly ellipsoid ascospores, but is distinguished by several important characters. Gelatinopsis acarosporicola, G. heppiae, Geltingia groenlandiae and Psorotichia terricola (syn. nov. Gelatinopsis leptogii) are considered to be congeneric with L. phaeophysciae, although some of them have elongate clavate and not subcylindrical asci and they are consequently combined in Llimoniella. These five species are distinguished from Llimoniella s.str. by a different excipular and epihymenial pigmentation not reacting with KOH and are treated as the informal L. phaeophysciae group. The new L. placopsidis is described from Placopsis in New Zealand. More complex pigmentation patterns are documented for L. pyrenulae and L. ramalinae. A revised key to the species of Llimoniella is presented. Gelatinopsis ericetorum and G. roccellae are combined in Rhymbocarpus. A redescription of Geltingia associata is given.
Introduction
An apparently undescribed, helotialean lichenicolous fungus has been collected several times on thalli and apothecia of Phaeophyscia species. Because of the subcylindrical asci with uniseriate, shortly ellipsoid ascospores, it strongly resembles the monotypic genus Geltingia Alstrup & D. Hawksw. (Alstrup & Hawksworth 1990) . However, the general macroscopical appearance is not that of Geltingia associata (Th. Fr.) Alstrup & D. Hawksw. , and the asci and the excipular structure are different. Several further species from other genera are considered to be congeneric with the new fungus on Phaeophyscia. All these species were compared with the similar helotialean genus Gelatinopsis Rambold & Triebel, the type species of which differs by strongly convex, immarginate, poorly delimited ascomata, a different excipular structure and pigmentation, and slightly different asci. They are most reminiscent of the genus Llimoniella Hafellner & Nav.-Ros., but differ by the absence of typical excipular and epihymenial pigments characterizing that genus. However, other morphological and anatomical characters suggest that these species should be included in an enlarged concept of Llimoniella. The aim of this paper is therefore to describe or combine these species in Llimoniella. Several additional species of Llimoniella have been studied, and a revised key to all known Llimoniella species is provided. As a detailed study of Geltingia associata was necessary to support the distinctiveness of the two genera, a redescription and illustrations of G. associata are also presented.
Material and Methods
The specimens examined are located in the institutional herbaria ASU, BCN, BG, BR, C, E, HBG, LE, M, MSC, NY, OTA and UPS, and in the personal collections of A. Aptroot, P. Diederich, J. Etayo, M. G. Halici, K. Kalb and P. van den Boom. The morphological characters of dry herbarium specimens have been studied and illustrated using a dissecting microscope.
Llimoniella species in thallis Phaeophysciae vigens, insignis excipulo et epihymenio brunneo K−, hymenio non insperso, ascis subcylindricis apice applanato pariete apicaliter tenui 8-spori, et ascosporis uniseriatis subglobosis ad breviter ellipsoideis 7-11 × 6-9 µm.
Typus: USA, Arizona, near San Francisco Peaks, on side of hwy 89 just N of Sunset Crater, 35.4029°N, 111.5762°W, alt. c. 6500 feet, on sheltered Juniperus bark, on Phaeophyscia hirsuta s. lat., 9 June 2008, J. Hollinger 20080609.12 (ASU-holotypus; hb. Diederichisotypus) . (Figs 1A, 2A & B, 3) Ascomata erumpent, sessile, roundish, dispersed or more frequently in groups of up to 15, 120-350 µm diam., with a distinct, prominent, blackish, matt or slightly shiny margin of 40-60 µm and a dark reddish brown to blackish, matt, applanate disc. Exciple reddish to orange-brown, K− or slightly darker, N+ brighter orange, laterally of thickwalled, elongate, rarely branched, radiating hyphae with swollen end cells, 25-65 µm thick, basally of conglutinated, thick-walled and more or less isodiametric cells 7-11·5 µm diam., 25-60 µm thick, occasionally prolonged into a brown, immersed 'stipe'; without hairs; externally sometimes bordered by a thin, hyaline necrotic layer. Subhymenium colourless. Epihymenium pale to orange-brown, K−, N+ brighter orange. Hymenium colourless to yellowish, not inspersed, 100-130 µm tall, I−, K/I−. Paraphyses septate, simple or more rarely branched in the upper part, apically not or slightly swollen, 1·5-3 µm thick, cells with many small oil guttules. Asci subcylindrical, apically more or less applanate, (3-)8-spored, wall laterally c. 0·4-0·6 µm thick, apically distinctly thinner, c. 0·3-0·4 µm, without ocular chamber, without croziers, 55-75 × 7·5-9 µm, I−, K/I−. Ascospores uniseriate in the ascus, nonseptate, colourless, subglobose to shortly ellipsoid, with 1(-3) large lipid guttule(s), 7-11 × 6-9 µm, wall smooth, c. 0·3 µm thick, without perispore.
Conidiomata unknown.
The new species is distinguished from most Llimoniella species discussed below by the broad ascospores, more than 6 µm in width, and from L. acarosporicola by the constantly rounded ascomata. Macroscopically, L. phaeophysciae could be confused with Buelliella physciicola Poelt & Hafellner, a lichenicolous fungus confined to Phaeophyscia species, which is readily distinguished by the eventually brownish, 1-septate ascospores (Hafellner 2004 ). The new species should also be compared with Phaeopyxis muscigenae Alstrup & E. S. Hansen, described from Physconia muscigena in Greenland (Alstrup & Hansen 2001) . That species has similar more or less globose, but slightly smaller ascospores, c. 5-8 µm diam., but they are biseriate in much broader, clavate asci, 48-54 × 14-20 µm, ascomata are larger, up to 0·7 mm diam., and the hymenium is lower, 55-60 µm tall. the USA (Arizona) and appears to be confined to Phaeophyscia species (thallus and apothecia), on which it does not cause any visible damage. The known hosts are P. ciliata, P. hirsuta s. lat. (incl. P. cernohorskyi) and P. nigricans. Marcos Laso (2001) reported Geltingia associata (as Lecidea associata) from Salamanca (Spain) on P. nigricans (material in SALA). Although we did not examine any corresponding material, it is very likely to belong to Llimoniella phaeophysciae as well.
Distribution and hosts.
ellipsoid ascospores and the same excipular and epihymenial pigment. Both taxa differ nevertheless by several important characters. Asci of L. phaeophysciae are apically applanate, the wall is uniformly thin and apically even thinner, and an ocular chamber is always missing (Fig. 3A & B) ; those of G. associata are apically rounded, the wall is thickened near the apex, and a distinct ocular chamber is usually visible (Fig. 5A & B) . Ascospores are smooth and very thin-walled in L. phaeophysciae (Fig. 3E) , but verruculose in G. associata with a distinctly thicker wall ( Fig. 5D & E) . Although the excipular pigment appears to be the same in both genera, the excipular anatomy differs: the lateral exciple of L. phaeophysciae consists of strongly conglutinated radiating hyphae with more or less isodiametric cells and with enlarged or swollen end cells [= outer cells of exciple], comparable to the exciple of typical Llimoniella species (Diederich & Etayo 2000) ( Fig.  2A & B) ; the lateral exciple of G. associata consists of elongate, filiform, more or less parallel or irregularly arranged, but never radiating hyphae, without swollen end cells ( Fig. 2E & F) . The basal exciple of L. phaeophysciae is strongly developed and dark (pigmentation comparable to the lateral exciple), sometimes prolonged into an immersed, dark stipe; that of G. associata is pale, often poorly distinct. Finally, ascomata in L. phaeophysciae are always rounded, regular in shape and size, more or less superficial, with a more or less matt disc and a prominent margin (Fig. 1A) , whilst those of G. associata are frequently elongate, especially when growing on the margin of the host apothecia, often irregular in size and form, immersed to erumpent, with a typically shiny disc and a less prominent, sometimes almost undulate margin ( Fig. 1G & H) . Llimoniella phaeophysciae is distinguished from almost all other known lichenicolous helotialean fungi with dark ascomata by the subcylindrical asci with an applanate apex and no visible internal apical structures, and uniseriate, shortly ellipsoid ascospores (Fig. 3) .
After carefully comparing the new species with other lichenicolous members of Helotiales, we realized that Llimoniella phaeophysciae is not only superficially, but also microscopically very similar to Gelatinopsis leptogii Ertz & Diederich (Ertz & Diederich 2006) . The ascomata of G. leptogii are reminiscent of those of L. phaeophysciae, although sometimes slightly immersed in the host thallus (Fig. 1E) , the excipular anatomy and pigmentation are the same, the asci are subcylindrical, thin-walled and frequently apically applanate, and the ascospores are shortly ellipsoid. There is little doubt that both species are congeneric. Similarly, the very recently described G. acarosporicola Kocourk. & K. Knudsen has comparable ascomata (they differ in being frequently elongate or angular) (Fig. 1B) , a similar exciple, subcylindrical to clavate asci with a thin wall, and 1(-2)-seriate, shortly ellipsoid ascospores (Kocourková & Knudsen 2009) . Although asci of G. acarosporicola are apically not applanate, the species is so close to G. leptogii that it must be considered as congeneric. Gelatinopsis heppiae Nav.-Ros., Hladun & Llimona, recently described from Spain (Navarro-Rosinés et al. 2008) (Fig.  1D) , is very similar to the Llimoniella species discussed here, but differs in the more deeply pigmented orange to reddish brown exciple and epihymenium, and the distinctly swollen (up to 6 µm) and pigmented paraphyses apices. These differences hardly justify a distinct genus. In conclusion, these three lichenicolous Gelatinopsis species are congeneric with the new Llimoniella phaeophysciae forming an obviously natural group of fungi (hereafter called the Llimoniella phaeophysciae group) that also includes species in which asci are apically larger and rounded.
There are two other known lichenicolous Gelatinopsis species, G. ericetorum (Körb.) Rambold & Triebel and G. roccellae Etayo, Paz-Bermúdez & Diederich. The type of the latter species differs in the immersed, immarginate ascomata growing on the thallus of Roccella, clavate to subcylindrical asci that are apically not applanate, and ellipsoid to ovoid, 1-2-seriate ascospores. The exciple and epihymenium in the type specimen are brownish, K− (Etayo et al. 2001) . In a Mexican specimen of the same species (T. H. Nash III 26361), an additional olivaceous pigment is present in the epihymenium and the upper exciple. The same olivaceous pigment is also present in the epihymenium of G. ericetorum, a lichenicolous species developing blackish ascomata over the thallus of Dibaeis baeomyces. Both species differ from the Llimoniella phaeophysciae group by the presence of the olivaceous epihymenial pigment (absent in some specimens of G. roccellae), more or less immersed and immarginate ascomata with a flat disc, and an exciple entirely made up of more or less parallel to interwoven hyphae. Asci in both species are clavate to subcylindrical, never with a flattened apex, and the wall in G. ericetorum is apically slightly thickened (Baral & Marson 2001) . The ascomata of both are never concave, like those of all non-lichenicolous Gelatinopsis species, including the type G. geoglossi (Ellis & Everh.) Rambold & Triebel (Baral & Marson 2001) . This is not the case with Llimoniella, in which all species have a slightly to strongly prominent margin at least when young. The ascomata of G. roccellae might appear concave, as they are sometimes deeply immersed and surrounded by the host thallus, but the hymenial disc is always flat and immarginate. Gelatinopsis ericetorum was included in Gelatinopsis by Rambold & Triebel (1990) with some hesitation, a decision that was eventually accepted by Baral & Marson (2001) . All other, non-lichenicolous Gelatinopsis species studied by Baral & Marson (2001) , including the generic type G. geoglossi (Ellis & Everh.) Rambold & Triebel, have an apically distinctly thickened ascus wall. The type species has black (when dry), superficial ascomata that are strongly convex, irregularly delimited and often conglutinated, and always immarginate (several specimens studied by us, see under Material and Methods), and are macroscopically very distinct from those of G. ericetorum and G. roccellae. Instead, these two lichenicolous taxa are very similar to several species of Rhymbocarpus Zopf with a reduced exciple, including the generic type R. geographici (J. Steiner) Vouaux, and they will consequently be included in Rhymbocarpus below.
A further lichenicolous helotialean fungus, Geltingia groenlandiae Alstrup & D. Hawksw., was initially described in an enlarged concept of Geltingia Alstrup & D. Hawksw. (Alstrup & Hawksworth 1990) , and then transferred to Llimoniella (Kümmerling et al. 1993) . When Diederich & Etayo (2000) revised the genus Llimoniella, they considered that the species did not belong to that genus because of the lack of excipular and epihymenial pigments characteristic of Llimoniella. They proposed that the available material might represent poorly developed ascomata of a species of Unguiculariopsis, in which excipular hairs were missing. The species was consequently transferred to that genus. With the discovery of more material, it became evident that ascomata of this species are usually blackish and never have excipular hairs (Fig.  2C ) and that it cannot remain in Unguiculariopsis. Macroscopically, this species is a typical member of the Llimoniella phaeophysciae group. It also has the same excipular anatomy and pigmentation, and entirely thin-walled asci. The main differences are the slightly broader, subcylindrical to elongate clavate asci with a rounded apex, the narrowly ellipsoid 2-seriate ascospores and a hymenium that is inspersed in the upper half. We conclude that this species also belongs to the L. phaeophysciae group and that the narrowly ellipsoid form of the ascospores does not allow them to be uniseriate in the asci, which as a consequence are not subcylindrical but elongate claviform.
The Llimoniella phaeophysciae group is therefore characterized as follows: ascomata dark brown to blackish, more or less matt, with an often prominent margin, at least when young; excipulum of shortly elongate to isodiametric cells, sometimes laterally radiating with enlarged end cells; an orangebrown excipular and epihymenial pigment not reacting in K and N (but becoming brighter in N); entirely thin-walled, elongate clavate to subcylindrical asci, in some species with a flattened apex, that are I− and K/I−, and smooth-and thin-walled and, simple, colourless ascospores. The differences from Geltingia and Gelatinopsis are discussed above. The genus Rhymbocarpus is distinguished by a greenish, K+ olivaceous epihymenial and occasionally excipular pigment, a lateral exciple made of elongate, narrow, almost filiform hyphae, the presence of excipular hairs in some species and ascomata in several species (including the generic type) more or less immersed with a punctiform disc, in other species becoming superficial, the disc often partly or mostly covered by the exciple (Diederich & Etayo 2000) .
Llimoniella s. str. is distinguished by a K+ violet epihymenial and excipular pigment. In several species of Llimoniella s. lat., a more reddish or purplish pigment, and sometimes an additional, pale olivaceous, K+ bright green pigment occurs. In a few species, a slight, but distinct thickening of the apical ascal wall or even an ocular chamber have been observed, and several species (possibly not closely related to the generic type) have very long and narrow, multiguttulate and/or septate ascospores (Diederich & Etayo 2000) . The different pigmentation of the species of the Llimoniella phaeophysciae group and the absence of a positive K-reaction might suggest a distinct genus. However, within many genera, the observed pigmentation of the different species is variable (e.g., Skyttea, see Diederich & Etayo 2000) , and this character alone does not justify the distinction of two genera. As all other characters are in agreement with the type of Llimoniella, we propose to include the species of the L. phaeophysciae group within Llimoniella s. lat. ( Fig. 1B) For a description and illustrations, see Kocourková & Knudsen (2009 ( Fig. 1C) For a description and additional illustrations, see Alstrup & Hawksworth (1990: 33-35 ( Fig. 1D) For a description and illustrations, see Navarro-Rosinés et al. (2008) .
Notes. This species is distinguished from the other members of the Llimoniella phaeophysciae group by its more strongly pigmented epihymenium, and especially by the strongly swollen and brown paraphyses apices. ( Fig. 1E) For a description and additional illustrations, see Ertz & Diederich (2006) .
Notes. Physma terricolum, described as a terricolous lichen, is identical to the recently described Gelatinopsis leptogii, and is lichenicolous on a reduced thallus of Epiphloea byssina. As the epithet terricolum was used for these two organisms, and as the original description clearly refers to the lichenicolous ascomata and not to the sterile host thallus, we herewith lectotypify the name on the lichenicolous fungus.
Distribution and host.
Known from Belgium and Germany, always on the thallus of Epiphloea byssina (= Leptogium byssinum), on which the fungus does not cause any visible damage.
A new species of Llimoniella and new observations on L. pyrenulae and L. ramalinae Llimoniella placopsidis Diederich & Fryday sp. nov.
Llimoniella species in thallis Placopsidis vigens, insignis excipulo et epihymenio brunneo K+ purpureo, hymenio non insperso, paraphysibus apicaliter incrassatis brunneis, ascis elongate clavatis apice rotundato pariete apicaliter tenui 8-spori, et ascosporis 1-2-seriatis anguste ellipsoideis 9-9·5 × 2·5-3 µm.
Typus ( Figs 1F, 2C & D, 4) Ascomata erumpent, sessile, roundish or slightly elongate, often irregular in form, dispersed or more rarely in groups, 100-300 (-350) µm diam., with a distinct, prominent, blackish, matt or slightly shiny, often uneven or cracked margin of 45-65 µm, sometimes almost disappearing when old, and a blackish, matt, applanate disc with a rough surface. Exciple dark orange to reddish brown, K+ purplish, N+ orange-brown, laterally of thick-walled, elongate, rarely branched, radiating hyphae, or sometimes of almost isodiametric cells, 25-50 µm thick, basally of conglutinated, thick-walled cells that are internally elongate, centrally and externally more or less isodiametric, 3·5-6 µm diam., 35-70 µm thick, occasionally prolonged into a brown, immersed 'stipe' and up to 100 µm; without hairs. Subhymenium colourless. Epihymenium dark brown, K+ purplish, N+ orange-brown. Hymenium colourless to yellowish or brownish, not inspersed, 45-70 µm tall, I−, K/I−. Paraphyses septate, simple or more rarely branched in the upper part, 1-1·5 µm thick, apically distinctly swollen and brown, up to 4·5 µm thick. Asci elongate clavate to subcylindrical, apically rounded, 6-8-spored, wall laterally and apically c. 0·5 thick, without ocular chamber, without croziers, 35-58 × 6-8 µm, I−, K/I−. Ascospores 1-2-seriate in the ascus, non-septate, colourless, narrowly ellipsoid, multiguttulate, 9-12 × 2·5-3 µm, wall smooth, very thin, without perispore. Conidiomata unknown.
The new species is distinguished from the Llimoniella species with narrow, aseptate ascospores and a positive K-reaction of the exciple and epihymenium (mainly L. pertusariae Diederich & Etayo and L. pyrenulae Diederich & Etayo) , and by the shorter ascospores. Llimoniella pyrenulae is furthermore distinguished by the inspersed hymenium, and L. pertusariae by the larger apothecia, 300-600 µm diam. Galloway (2001) reported a lichenicolous fungus with "small, scattered, coal-black apothecia (to 0·1 mm diam.), with a brown hypothallus (sic!) and epithecium, and cylindrical, colourless, simple ascospores 10-13·5 × 1·5-2·5 µm" on thalli of Placopsis elixii in New Zealand. Although we did not examine these specimens, they are likely to belong to L. placopsidis as well.
Distribution and hosts. Llimoniella placopsidis
is known from two localities in New Zealand (South Island), where it grows on the thallus and the cephalodia (but not on the apothecia) of Placopsis elixii and P. fuscidula that are not visibly damaged. 
Llimoniella pyrenulae Diederich & Etayo
Several atypical specimens have been examined. In R. C. Harris 41988, ascospores are particularly short, 8-10 × 2·5-3 µm, compared to 15-25 × 2·5-3·5 µm in typical L. pyrenulae (Diederich & Etayo 2000) . Asci in all specimens have rounded apices, except in R. Santesson 27716 , in which they are apically slightly flattened, and even strongly flattened when damaged (similar to those of L. phaeophysciae).
The pigmentation is variable and more complex than indicated by Diederich & Etayo (2000) . A greenish pigment (probably K−, but difficult to examine, as it is intermixed with other pigments giving a strong reaction) is present in two specimens (R. Santesson 27716 and R. C. Harris 25030A). Three specimens recently examined by us react K+ violet and K+ aeruginose green (both pigments not dissolving in K; the K+ violet reaction is stronger than that observed in L. adnata and L. scabridula and not disappearing and probably represents a distinct pigment) (isotype in hb. Diederich, R. C. Harris 15729A and 41988) . Two other specimens react K+ orange to purplish red (pigment dissolving) (R. C. Harris 15729A and 25030A). One specimen appears K− (R. Santesson 27716), similar to species of the L. phaeophysciae group, possibly due to a very low concentration of pigments.
There is one taxonomically important character, an inspersed hymenium, that all these specimens have in common and this is a strong argument that they all belong to the same species, which is much more variable than initially believed.
Distribution and hosts.
The species is known from Australia, the Dominican Republic, Kenya, Panama and the USA (Florida and Missouri), and is likely to be widespread in the Tropics. All known specimens are lichenicolous on Pyrenula species on which the fungus does not cause any visible damage. In specimen R. C. Harris 41988, the fungus grows exclusively on P. concatervans, and not on contiguous thalli of P. leucostoma.
Llimoniella ramalinae (Müll. Arg.) Etayo & Diederich
( Fig. 2J-L) Examination of the rich material of this species (see below) revealed a great variability in pigmentation. The hymenium observed in water can be almost colourless, yellowish brown, purplish or greenish, and the brown exciple can have a reddish or greenish tinge. In K, the entire ascomatal section can turn strongly orange to purplish red (pigment dissolving), or pale to strongly violet (pigment not dissolving), and an additional K+ aeruginose green pigment (not dissolving) might be absent or present, and then frequently gives a strong reaction. As all other characters are the same in all the material, it rapidly became clear that this is a variable species in which chemical variability does not reflect the presence of several taxa. The variable pigmentation is similar to that observed in L. pyrenulae (see above), suggesting that both might be closely related.
Distribution and hosts. This species was reported by Diederich & Etayo (2000) The type specimen is relatively small (one large and more than ten smaller ascomata) and in a poor condition (the hymenium of the large ascoma is parasitized by a fungus with a brown mycelium, and a smaller ascoma examined by us was immature). Thus we did not see any healthy asci. As the ascomata are strongly urceolate, initially almost closed, later with a relatively thin undulating margin mostly covering the disk, the species certainly does not belong to Llimoniella s. lat. Macroscopically, the ascomata are reminiscent of those of some Unguiculariopsis species [e.g., U. thallophila (P. Karst.) W. Y Zhuang], but the excipular hairs characteristic of Unguiculariopsis are poorly developed. We prefer therefore to exclude the species from Llimoniella, and to await the discovery of richer material before transferring it to Unguiculariopsis.
New combinations in Rhymbocarpus
From the discussion above, and after examination of specimens of the generic type Gelatinopsis geoglossi, it became clear that the two remaining lichenicolous species of Gelatinopsis should best be included in the genus Rhymbocarpus. Both have brown to blackish ascomata that are entirely or half immersed and without any visible margin, a relatively thin and reduced, poorly pigmented exciple made of elongate, more or less parallel hyphae, a brown excipular pigment and a greenish pigment in the upper exciple and epihymenium (observed in all specimens, except the type of G. roccellae) (Fig. 2G) Lich. Fr., Suppl.: 6 (1907 For a modern description and illustrations, see Rambold & Triebel (1990) and Baral & Marson (2001 ( Fig. 2G) For a description and illustrations, see Etayo et al. (2001 
Redescription of Geltingia associata
The genus Geltingia was described for three species of lichenicolous fungi (Alstrup & Hawksworth 1990) , two of which were later considered not to be congeneric with the type species (Diederich & Etayo 2000) . After the exclusion of these two species, the genus Geltingia became monotypic. Although a modern description of G. associata was given by Rambold & Triebel (1990) , we present here a re-description, based on the study of recent material, and focusing on the very shiny, applanate or uneven disc. Exciple orange-brown, K−, N−, laterally of thickwalled, elongate, rarely branched, more or less parallel or slightly interwoven hyphae of 3·5-5·5 µm diam., 20-50 µm thick, basally paler, of conglutinated, thick-walled and more or less isodiametric cells, 20-50 µm thick, sometimes almost indistinct; without hairs. Subhymenium colourless or brownish. Epihymenium relatively thick, orange-brown, K−, N−. Hymenium colourless to yellowish, not inspersed, 75-90 µm tall, I−, K/I−. Paraphyses septate, simple or more rarely branched, apically slightly swollen, 1·5-2·5 µm thick, with few oil guttules. Asci subcylindrical, apically rounded, 8-spored, wall laterally thin, apically thickened, always with a distinct ocular chamber, without croziers, 55-80 × 7-12 µm, I−, K/I−. Ascospores uniseriate in the ascus, nonseptate, colourless, subglobose to shortly ellipsoid, with one large lipid guttule, 6-10 × 5-7·5 µm, wall finely verruculose (when observed in surface view at × 1000), 0·5-1 µm thick, without perispore.
Distribution and hosts. Geltingia associata is usually found on Ochrolechia species (Fig. 2G) , including O. androgyna, O. frigida, O. inaequatula, O. tartarea and O. upsaliensis , more rarely on Pertusaria dactylina, and exceptionally on Thamnolia (see below) ( Fig. 2H) . It is known from Greenland, Iceland, Norway, Russia, Scotland, Sweden, Spitsbergen and the USA (Alaska and Washington) (Alstrup & Hawksworth 1990; Rambold & Triebel 1990; Zhurbenko et al. 1995; Zhurbenko & Santesson 1996; Zhurbenko & Himelbrant 2002; Santesson et al. 2004; Svane & Alstrup 2004) . Walker (1970) reported the species (as Nesolechia associata) from Scotland on Thamnolia vermicularis; unfortunately, we were not able to locate and check the identity of the corresponding specimen (not in BM, E, or K). Similarly, Zhurbenko & Santesson (1996) published material from Russia on T. vermicularis. We checked these Russian specimens and can confirm that they are correctly identified. In one specimen, the fungus develops mainly over terricolous Ochrolechia, whilst a few ascomata grow on Thamnolia, and the second specimen contains a small, decaying, infected thallus of Thamnolia. Although this is very much unexpected, we can thus confirm that G. associata sometimes develops over thalli of Thamnolia. This lichen often grows together with some humicolous Ochrolechia species that are very invasive over bryophytes, small plants and other lichens. Possibly, these thalli of Thamnolia are covered by a very thin thalline layer of a humicolous Ochrolechia, and thus the Ochrolechia thallus, and not the underlying Thamnolia, is attacked by the fungus. The species was also reported from Spain over Phaeophyscia nigricans (Marcos Laso 2001) , but this almost surely refers to material of the new Llimoniella phaeophysciae (see above).
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